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The present invention relates t molding com- 
positions prepared from hard, horny and tough 
resins of relatively high molecular weight, and 
more particularly to molding compositions con- 
taining such resins together with a flux and other 
components and su/table for use in the manu- 
facture of molded articles generally, but espe- 
cially suitcd for the manufacture of sound re- 
producing records, including transcription rec- 
ords and to a method of compounding said coin- 
positions. 
It is the general object of the invention to pro- 
vide improved molding compositions having desir- 
able molding qualities and charactcrized, even 
when formed into thin sound reproducing discs, 
by a high degree of flow while yet possessing great 
strength, by a relatively high softening point, by 
an unusual degree of form stability and freedom 
from warping, and by a high degree of hardness, 
durability and resistance to moisture and other 
deteriorating influences. 
The lower molecular weight polyvinyt acetat res- 
iris can be used, as is known, as the sole binder in 
molding compositions or can be easily converted 
into molding compositions wlth minor quantitles 
of fluxes. There is, however, a group of excep- 
tionally hard, horny and tough resins of relatively 
high molecular weight which, so far as I ara aware, 
have never been employed in molding composi- 
tions because of their poor plasticity and flow 
properties under the moldlng conditions usually 
employed, for exampte, in the manufacture of 
phonograph records, and bave consequently been 
limited to other uses, such as for producing tough 
films and coatings, usually from solutions of the 
resir/s, lor convenience, these resins will herein- 
after be referred to as "refractory resins." 
The high molecular weight polyvinyl acetal 
resins utilized in the present invention are of the 
type described in the patent to Morrlson et al., 
Reissue No. 20,430, and may be prepared by hy- 
drolyzing a high viscosity polyvinyt ester resin or 
gum, such as a potyvinyt acetate resin, of high 
molecular weight, that is, of high viscosity, with 
a hydrolyzing agent, such as a strong mineral 
acid like sulfurlc, until the resin is hydrolyzed to 
a high degree, followed by reaction with an alde- 
hyde (which may be present during the hydrolysis 
or added subsequently thereto). Thus a com- 
mercial product known as polyvinyl acetate and 
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sold under the trade naine "Gelva" and prepared 
by polymerizlng vinyl acetate, ean be hydrolyzed 
to various degrees and reacted with dlfferent 
aldehydes, such as formaldehyde, acetaldehydeo 
5 butyraldehyde, benzaldehyde, etc., and mixtures of 
aldehydes, to form resinous products certain of 
whlch are known as polyvlnyl formal, polyvinyl 
acetal, polyvinyt butyral, and polyvinyl benzal, 
and are presently sold under the trade-marks 
10 "lormvar," "Alvar," "Butvar" and "Benvar," re- 
spectively. These polyvinyl acetal resins are pre- 
pared from polyvinyl acetates of different viscosi- 
ries, and the present invention is concerned with 
the higher molecular weight resins prepared from 
the higher viscoslty polyvinyt acetates, which wfll 
be described more specifically herelnbelow. 
It is accordingly a ftu'ther object of the inven- 
tion to provide a molding composition containlng 
the reaction product of a highly hydrolyzed poly- 
vinyt ester and an aldehyde together with suit- 
able softening, extending, plasticizing, lubricat- 
ing and, if desired, fllling agents and compounded 
with a sufficient amount of a flux so that the com- 
position is characterized by free flowing prop- 
erties at the usual temperatures and pressures 
used in various commercial molding procedures, 
and by freedom fro warping even in the form of 
relatively rhin discs. 
It is a further object of.the invention to provide 
a molding material for the manufacture of s0und 
recordings, inctudlng transcription records for 
radio broadcasting stations, and having an un- 
usually high fldelity of tone and which in par- 
ticular are substantlally free from scratch and 
other surface noises and are characterized also by 
high surface hardness, great strength and re- 
sistance to wear. 
It ls also an object of the invention to provide 
a polyvinyl acetal resin-containing molding com- 
position at a sufficiently low cost to enable the 
saine to be used in the manufacture also ofthe 
cheaper conumerciat phonogroph records. ::::;. 
It is  still further object of the invention to 
provide a resinous molding composition su/table 
for the manufacture of phonograph records con- 
taining a refractory resin of the type above indi, 
cated and characterized by satisfactory mo!ding 
propertiesat the usuat mo!ding tenperature.s for 
such products, and particularly good flow pp- 
erties at such temperatures, and having  ïow 
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3 
shrinkage on cooling, whfle being at the saine 
rime practically completely free from cold flow 
and warping af the usual room temperatures, and 
possessing high tensfle strength. 
tfll another object of the invention is to pro= 
vide an improved composition containing fluxes 
and other components capable of converting a 
refractory polyvinyl acetal resin into a uniïorm 
molding composition having the pïoperties above 
referred to. 
More specifically, itis an object of my invention 
to produce low cost molding compositions by 
blending such refractory resins with relatively 
large proportions of a fiuxing resin or resins, of 
which one is an oxidized abietic acid=containing 
petroleum hTdrocarbon-insoluble, aromatic hy= 
drocarbon-soluble resinous pinewood extract, such 
as that obtained from the Wood of the outhern 
long=leaf pine by separation-from the rosin coin= 
ponent and the volatile components of an extracç 
of the pine stumps and marketed under the naine 
"Vinsol," which may be used together with other 
fluxing resins such as cumarone resins, yacca, 
and the like. 
The manner in which these and other objects, 
whose nature will appear as the description pro= 
ceeds, are attained will be set out fully in the 
following, and the features of novelty wiil be 
defined in the appended claires. 
I bave round that a low cost molding composi- 
tion characterized by a.n unusual combination of 
desirable properties from the standpoint of hot 
ïlow (molding qualities) and cold flow (form 
stability), and possessing substantial freedom 
-from warping, high tensile and impact strength, 
and freedom from surface noises (in the form of 
a sound record), together with outstanding 
fldelity of sound reproduction and high resistance 
to wear, can be obtained by employing as a base 
 homogeneous mixture of a tough, horny, high 
molecular weight polyvinyl acetal resin and 
Vinsol, which acts as a fiuxing material. The 
tough, high molecular weight polyvinyl acetal 
-resins are difiicult to compound because of their 
refractory nature, and are in particular dicult 
to blond uniformly, even at elevated retapera= 
_tures, with a relatively low melting flux like 
Vinsol.. In fact, the high molecular weight poly- 
-.vinyl formal resins cannot be blended with fused 
-Vinsol by the usual heated mixing rolls employed 
.in the resin compounding art for mixing the 
.various components of a mo!ding composition. 
Thus I bave round that when high molecular 
weight polyvinyl formal and Vinsol are subjected 
.to .the action of the conventional compounding 
rolls or mflls at a temperature up to about 360 ° 
F., treatment for as much as hall an hour fails 
to effect blending of the polyvinyl formal with 
an equal amount of Vinsol. The latter material 
fuses to a very mobile liquid at the temperature 
of the rolls, and forms a liquid film around the 
rolls and does hot mix uniformly with the poly- 
vinyl formal. It 'becomes especially difficult to 
blond such refractory polyvinyl formal with an 
amount of fused Vinsol sufilcient fo give the 
rnolding composition satisfactory hot flow prop- 
orties. With the polyvinyl butyral resins this 
difliculty is generally hot encountered, ai least 
n0t to the saine degree, and such resins can gen- 
erally be compounded on the usual heated mixing 
rolls. 
The oxidized abietic acid is available on the 
market under the trade name "Viusol" and con- 
sisk of a resinous residue ruade by a known 
process which comprises (I) extracting pine 
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wood with a coal tar hydrocarbon, (2) evaporat- 
ing the coal tar hydrocarbon and other volatile 
constituents oî the extract ïrom the extract to 
produce a solid residue, (3) extracting rosin from 
 said residue with a light petroleum hydrocarbon, 
(4) separating the rosin extract from the re- 
maining residue which is substantially insoluble 
in light petroleum hydrocarbons, and (5) recov- 
ering the remaining resinous residue. 
10 Accordingly, one feature of the present inven- 
tion involves a procedure whereby highly refrac- 
tory high molecular weight polyvinyl acetal 
resins of the type of high molecular weight poly- 
vinyl formal can be uniformly btended with even 
lt more than their own weight of Vinsol (or Vinsol 
plus other flux), the polyvinyl formal (or equiva- 
lent resin) being of the type which cannot be 
blended uniformly ad homogeneously with 
own weight of Vinsol within a hall hour's treat= 
20 ment on heated compounding rolls. I have, 
however, round that these two materials can be 
uniformly and homogeneously mixed, along with 
the other components, if they are subjected, at 
an elevated temperature, to a vigorous masti- 
2 cating action which acts continuously to tear the 
polyvinyl formal particles while exposing them to 
the action of the fused Vinsol and other mate- 
rials. By such masticating action, the tough0 
horny, difiicultly fusible polyvinyl formal can be 
30 ruade fo yietd a uniform product with even con- 
siderably more than ifs own weight of Vinsol. 
A suitable mechanism for effecting the blending 
under vigorous masticatior is that "known as the 
Banbury mixer, which is operated with a suit- 
35 able heating medium, such as steam, in its jack- 
ets. Another type is one which operates on the 
extrusion principle, the mixing being effected by 
one or more rotating screws. 
 bave round further that despite the brittle 
:'0 character of the Vinsol, there can be produced 
a molding composition of exceptional strength 
and having desirable molding properties when 
-the saine is compounded with a refractory poly- 
vinyl acetal resin of any of the speciflc types 
45 above referred o. A product of high strength is 
obtained even where the Vinsol is present in an 
amount substantiatly equal fo or even greater 
than that of the polyvinyl acetal resin. So great 
is the strength of the molding material that after 
5o suitable additions are made thereto, 16-inch 
sound records can be molded therewith which 
ure only about 40 mils in thickness and which 
are nevertheless able easily to withstand the 
.usual shocks and other stresses oï transportation 
55 and use, and which are remarkably ree from 
cold flow and any tendency to warp. 
It wfll be seen from the foregoing that the two 
primary components of my composition, namely, 
the high molecular weight, tough resin and the 
60 Vinsol (with or without additional flux) each pos- 
sesses properties which are undesirable in a mold- 
ing composition, especially one to be used for 
.the manufacture of sound records. Thus, as 
already, indicated, the high molecular weight 
65 polyvinyl ïormal, acetal and butyral ae generally 
of noa-molding character, or. are extremely dif- 
ficult to mold, as they do hot bave the necessary 
.flow and plasticity, which is true also of the other 
tough, refractory resins falling within the scope 
70 of my invention, such as certain other polyvinyl 
resins; while the Vinsol, aside from being of rela- 
tively low softening point, is brittle and is thus 
seemingly unsuited for the manufacture of 
. . strong, molded articles. Whereas heretofore it 
75 was the usual practice to compound a molding 
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Composition by using as a base or major com- 
ponent a resin having the requisite fiow and plas- 
ticity characteristics, neither of the major com- 
ponents of rny composition can be considered to 
be a good molding resin. Yet I bave round that 
when these materials are properly blended Ch 
excellent molding material having the desirable 
properties above described can be obtained. 
The refractory nature of the po]yvinyl aceta]s 
varies with the type (polyvinyl formal, acetal, 
etc.) and with the viscosity of the original poly- 
vinyl ester resin and with the extent of the 
hydrolysis of such resin prior to the acetalization. 
The polyvinyl acetals are usually characterized 
in the industry by two numbers, the first number 
indicating the viscosiy of the original po]yvinyl 
acetate resin, and the second number represent- 
ing the degree of the hydrolysis of such resin 
prior fo the reaction with the aldehyde. The 
viscosity value is usually reïerred fo as the 
"viscosity number" or "Gelva number." Thus a 
polyvinyl formal 15-95 is one prepared by react- 
ing formaldehyde with the product obtained by 
hydrolyzing, fo the extent of 95%, a polyvinyl 
acetate resin having a viscosity of 15 centipoises 
when measured af 20 ° C. in a benzene solution 
containing 86 grains of the polyvinyl acetate per 
liter. As wfll be readily understood, the lower 
polyvinyl acetate numbers refer to the less tough 
resins, while the higher polyvinyl acetate num- 
bers indicate harder and tougher resins. The 
hydrolysis number represents, as is known, the 
mole per cent oï acetyl radicals removed ïrom 
the polyvinyl acetate resin by the hydrolysis and 
is determined in known manner. 
As the acetaldehyde polyvinyl acetals, butyrals, 
and other polyvinyl acetal resins ruade with alde- 
hydes oï higher molecular weights than form- 
aldehyde are less refractory than a corresponding 
polyvinyl formal prepared from the saine poly- 
vinyl acetate resin, the acetaldehyde polyvinyl 
acetals, butyrals, etc. corresponding fo a given 
polyvinyl formal, will bave a higher polyvinyl 
acetate number or a higher hydrolysis number, 
and generally both. For this reason no single 
range of polyvinyl acetate numbers and/or hy- 
drolysis numbers will apply to ail types oï poly- 
vinyl acetal resins, since the ranges of these 
values for the refractory resins oï each type will 
be different; and ïor this reason I bave referred 
fo hard, tough, high softening point and gen- 
erally difficultly workable resins of these different 
types, as refractory resins. I may, however, state 
that in the case of the polyvinyl formals, the 
refractory resins will have a polyvinyl acetate 
number of af least 7, and a hydrolysis number of 
af least 80%. A polyvinyl acetate number of 7 
corresponds roughly to an original polyvinyl 
acetate resin having a molecular weight of 
proximately 11,700, while the polyvinyl formal 
resin of such polyvinyl acetate number and hy- 
drolysis number of 80 will have a molecular 
weight of, roughly, 7,000. The refractriness of 
the polyvinyl acetal resin will increase with in- 
crease of one or both of the polyvinyl acetate and 
hydrolysis numbers. In the case of the acet« 
aldehyde polyvinyl aceta]s, the resins become 
rather refractory when the polyvinyl acetate 
number is at.least about 15, while with polyvinyl 
butyrals, the polyvinyl acetate number begins at 
about 25; in both cases the hydrolysis number is 
ai least 80. In the preferred forms of the inven- 
tion, the hydrolysis number is af least 90%. 
With other polyvinyl acetal resins, the minimum 
po!yvinyl acetate number will differ correspond- 

ingly, but I regard ail these resins as faling with- 
in the scope of the present invention where they 
bave a hydrolysis number of at least 80%, and 
they are prepared from a polyvinyl acetate hav- 
5 ing such a viscosity that the final resin is of re- 
fractory character and generally unsuited for 
ordinary molding operations. 
If is known that polyvinyl acetate resins (poly- 
vinyl acetates) of the saine viscosities but pre- 
10 pared by different procedures, may nevertheless 
yield polyvinyl acetal resins of different viscosi- 
ries or degrees of toughness, even though all 
other factors such as degree of hydrolysis, the 
nature of the aldehyde, etc. are the saine. Thus 
15 po!yvinyl acetates prepared in benzene solution 
and having the same viscosity as one prepared in 
toluene solution, or by any other process such as 
the suspension process, and hydrolyzed to the 
saine degree, wi]l, on treatment in similar fashion 
20 with an a]dehyde, produce polyvinyl acetal resins 
of different viscosities. For the sake of simplicity, 
the polyvinyl acetates will be assumed in the 
present specification and in the subjoined claires 
to bave been prepared in a benzene solution, and 
25 the polyvinyl acetate numbers wfll refer fo the 
viscosity of polyvinyl acetates so prepared, and 
the hydrolysis numbers are to be understood as 
referring to the degree of hydrolysis of such 
po]yvinyl acetates. If is accordingly fo be under- 
30 stood that where I make reference fo a po]yvinyl 
acetate of a certain viscosity, the saine is to be 
understood as embracing also polyvinyl acetates 
mde in other so]vents than benzene or by other 
procedures, and having an equivalent viscosity, 
35 that is, yielding aceta] resins of substantially the 
saine viscosity as that ruade ïrom the benzene- 
prepared polyvinyl acetate on hydrolysis fo the 
saine degree and treatment with the saine alde- 
hyde. Those polyvinyl acetate resins preparëd 
40 by other procedures are accordingly fo be re- 
garded as ecluivalents of the herein specified poly- 
vinyl acetates where on similar hydrolysis and 
treatment with aldehyde they yield polyvinyl 
acetal resins of subst.antially the same order of 
45 hardness and toughness. 
I have round further that a uniform blend of 
a refractory polyvinyl a.cetal resin and Vinsol 
is compatible with variot]s plasticizers and also 
with other fluxes, for example, yacca resin. Ex- 
50 cellent molding compositions can be obtained by 
combining the poïyvinyl aceta] resin with Vinsol, 
yacca and a plasticizer, the yacca acting to coun- 
terbalance and eliminate form instability which 
is generally imparted by the Plasticizer. 
55 The preferred types of polyvinyl formals are 
those having a polyvinyl acetate number of about 
10-30 and a hydrolysis number of about 90-100. 
With the acetaldehyde polyvinyl acetals, the 
prefem'ed polyvinyl acetate numbm's are from 
60 about 25-60, while the hydrolysis numbers are 
about 90-100. In the case of the polyvinyl 
butyra!s, the preferred polyvinyl acetate number 
range is from about 40-100, while the hydrolysis 
number is above 95. For the manufactureof 
65 sound recordings, a polyvinyl formal having a 
polyvinyl acetate number of 15 and a hydrolysis 
number of 95, h.s proved to be highly satisfac- 
tory. 
The amount of Vinsol required in any Particu- 
70 lar composition will depend upon the specific 
polyvinyl acetal resin employed. Thus less Vin- 
sol (with or without other fiuxing materia]) will 
be needed for a polyvinyl acetal resin of a lower 
polyvinyl acetate number than for one ruade 
75 from a polyvinyl acetate resin havlng a. higher 



poIViiï aetate n.timber. In geher«l, the 
àrrïeuit of Vins01 will vary directly with the 
fractoriness of the polyviryl acetal resin, and 
Wfll depend als0 on whether the composition is 
flll or net, less Vinsol being needed for the 
ulled compositions. Satisfactory proportions 
of flux and plastiCizing agents with diffeent 
tes of povinyl acetal resins and for different 
uses Wfll be indicated below, but if may be stated 
t this point that the optum proportions for 
any type of high molecular weight resin cn be 
readily determined by simple experimentation, 
having the object fioE view that satisfactory flow, 
plasticity and other mo!ding qualities are secured 
at the molding tmperatures without unfavor- 
ably affectg the strength, ferre stability and 
othër- properties réquired af room te]peratures. 
tri genera.1, enough Vinsol, or Vinsol pl other 
fiuXing mterial, shod be empl6yed te give the 
miXte a satisfactory flow at the moldg tem- 
peraures. 
I prefm  te use about 25-125 pars of Vinsol 
(by weight) for each 100 parts of the polyvinyl 
acetal resin, if desired, along with a suitable plas- 
ticizer and an additional flux. For khe manu- 
facture of sound records, the proportions can be 
se selec[ed as te provide sufficient flow at 
standard phonograph record press cycle of, for 
example, about 74 seconds, which is composed of 
the following periods: 
22 sec6nds te heat die às it lifts; 
22 secOioEds ïor miiainhig t0ck undç hea 
Dressm'e within the die; 
30 seconds for chillilig. 
A mino proportion of the Vinsol may be 
pt.aced With anotier fluxirlg agent Iike 
marone resin; while whe considers;ble amounts 
0f plasticizer ai'e used, an addition of yacca, evn 
up te an am0Unt of the order of the Vinsl, can 
be emp!oyed te overcome the unfavorab!e influ- 
eïge of çe plastiizr on he ferre stability. Th 
ya.c., however, is net added, ner is if needed, te 
imp2ove tte ferre stabiiity of the refi'actory p01y- 
viny] acetal res. 
Fo producing lighter-colored transparent 
compositions, a.s for making transparent phono- 
graph records, if is desirable te repläce a part 
of the Vinsol with suitable less highly colored 
resin, like a resin of the cumarone Or cumarone 
indene type, yacca, etc. Compositions of inr- 
mediate degree of traparency can, of course, 
be produced by suitably vafying the proportions 
of Vinsol and other fling resins and the con- 
tent of the flller. Plasticizers may be, and 
the case of the more refractory resins preferably 
are, employed in conjction with the Vinsol or 
Vinsol plus cnarone or othe resin. 
My vestigations have shown tht mo!ding 
compositions containing polyvinyl acetal resins 
particalarly the more refractory resins of this 
pe, and fled with Vinsol, are very materially 
fimproved by the presence of one or more meal 
soaps, preferably of the gher saturäted fatty 
a.cids, lie the stearates. I have round that the 
lead, alumine, calcium, zinc and ]ithi soaPs 
are particularly desirable beca]se they de net 
materially affect the impact strengdoE and fokm- 
stability of a molded article containing the binder 
of the present invention, such soaps being used 
individually, or a number of them in admixture. 
Ëspecially with the tougher types of polyvinyl 
cetal rosier, these scaps act te facilitate g.reatly 
t cUttg of thê "flaSH" material frein the 
lde prë, that N the xcess materiai 

clinging te the molded article. The adnta- 
geous effects Of the soaps fi'm the standpoit of 
fiash cutting are generally net very marked When 
they are employed in an amount up .te about 2 
5 oï 3% of the weight of the resin, but definitë 
improvement is noted when the proportion is 
raised te about 5 % and generally becomes more 
ïnarked when the soap content is raised te about 
7%. Largèr amounts than 7% can be employed, 
10 even up te 15%, Without seriously affecting the 
ether properties of the composition. The im- 
pact strength shows no falling off when the soap 
content is about 7% and in an uniïlled record 
composition good results are obtained when thé 
15 soap content is 12% based on the polyvinyl aceta.1 
resîn. 
I bave round further that lithium stearate 
even when used in relatively large m0unts, say 
-12%, tends te increase the form stabflity, as 
in a phonograph record marie therewith, instead 
of lowering the form stability as would normally 
be expected and as is the case with many of the 
more Common metal stearates. Tbïs improved 
result may be due te the higher alkaliity of 
littium stearate and is te seine extent charac- 
25 teristic also of the other a!kali metal stearates, 
and alsA oï their other soaps, and especially of" 
the higher molecular weight alkali metals, !ike 
caseium and rhubidium. 
The metal soap acts also as a lubricating or 
30 parting agent in addition te facilitating flash 
cutting, but, if desired, if may be replaced by or 
ued ogether with another lubricating material 
like carnauba wax, eeranva wax, and beta- 
chloronaphthalene, which is available on the 
35 market under the naine "Halowax." The total 
amount of lubricant may be 10-25 parts for 100 
parts of the polyvinyl acetal resin, the higher 
proportions being generally preferred. Of this, 
2-15 parts may be constituted of the metal soap, 
4o as stated hereinabove. The carnauba wax may 
range in amount frein about 0.2 te 4.5% of the 
acetal resin» and approxhnately similar propor- 
tions apply te the ceranov wx. The beta« 
chïoronaphtha!ene may be sed in somewha 
45 larger amounts, say 3-8%. 
Where a cumarone resin is used, the grades 
nown as V te-MH are preferred, the V grade 
being the hardest. The !ower grade tends te give 
a somewhat more flexible product. The amount 
50 of the resin may vary frein two te twenty parts 
per 100 parts of. the acetal resin, the preferred 
range being 2/ te 12 parts. 
M, composition may include a suitable s0ften- 
55 ing and binding agent, such as a mixture of coal 
far hydrocarbons of softening point 205°220 ° F., 
for example tha-t sold under the naine of "Car« 
bonex." This is a mixture of coal far pitch and 
gas bouse pitch having a softening point of 
60 205-220° F. by the ring and ball meth0d in. glyc- 
erine and contains 40-44% insolubles in. benzé. 
Tliis material may be preSent in an amont up 
te '15% of the refratory rësin, a- prefered mxi 
mum being about 13%.  pigment in the .ferre 
65 of a fine, soft carbon black may also be ncop0- 
rated in the molding composition, in an Smount 
up te about 15% of the weight 0f the resin A 
product comp0sed of channel crbön- black in 
bead form and bas been round by me fo gie 
7o satisfactory results. 
Wheré flilers ae te be mPloyed the 
am0ufit y rech 250 part for each 100 parts 
of the acetal rein, about 10{ pgts beifig gefier- 
ally preerred.- I iS best to employ nïaterils Of 
 vëi fifie Pàrtil sie s0 ag rb: redUcë thë S/ace 



-noises. Suitable materials are forms of calcium 
carbonate of 325 mesh, or flner, such as that sold 
under the names "Lesomite," and "Atomite", and 
diatomaceous earths, like, "Superfloss", and 
"Celite" and "Dicalite". 
The amount of plasticizers may range from 
zero up to about 40 parts, preferably 5 to 30 parts 
for each 100 parts of resin. Among the materials 
that can be used are methyl phthalyl ethyl glycol- 
late, ortho-nitro-diphenyl, dibutyl phthalate, di- 10 
butyl sebacate, and dimethoxy ethyl phthalate, 
available under the brand naine "Methox". 
The follow.ing formulas represent satisfactory 
compositions in accordance with the invention 
but are not tobe understood asindicating the 5 
limits thereof: ..... 
Example 1 
Parts 
Formvar 15-95 ........................... I00 
Vlnsol ................................... 67 20 
Para-cumarone-indene resin V3 or MH .... 3 
Carnauba wax ........................... 2¼ 
Aluminum stearate ....................... 2V2 
Lead stearate ............................ 4¼ 
Halowax 1013 _ .......................... 7 25 
Carbonex ................................ 8/2 
Ortho-nltro-diphenyl ..................... 7 
Carbon black ............................ 8. 
Lesomite ................................ 9,3 
80 
A phonograph record press cycle of about 74 
seconds can be used to mold either single or 
double face records from this composition. These 
records are characterized by excellent wear, low 
surface noise level, and good fldelity coupled with 35 
excellent strength and form stability. Rigid type 
records tan be molded from this composition with 
a thickness of below 40 mils. It can also be used 
s a facing on either rigid or flexible type lami- 
nated records. 40 
In the compounding of the above formula, all 
of the ing:edents may be preliminarily mixed in 
any suitable mixer at room temperature except 
that the solid plasticizer may, if desired, flrst be 
fused, the polyvinyl formal being preferably used 4i 
in the form of small granules not coarser than 
12-mesh. The mixture Is then charged into a 
Banbury mixer which is then operated ata tem- 
perature of about 320 ° F. for about 10-15 min- 
utes, or until the mixture is uniform. The uni- 50 
form mixture is then dropped on.to blanking '' 
rolls where itis sheeted and the sheet is there- 
after cut into "biscuits" while still hot. In place 
of the Banbury mixer, a suitable type of extruder 
form of mixer may be used. This procedure may 55 
be employed a!so in compounding the formulae ..... 
of Examples 2-6 except that in the case of the 
polyvinyl butyral compositions, which blend more 
easily with Vinsol, the mixing may be carried out 
on the conventional heated compounding rolls. :60 
Example 2 
Parts 
Formvar 15-95 ........................... 100 
Vinsol ............................  ...... 25 165 
Yacca gum .............................. 25 
Carnauba wax ........................... 1 
Ceranova ................................ 1 
Lead stearate .................. L ......... 5 
Ortho-nitro diphenyl ..................... 30 ;70 
This is an example of a composition for pro- 
ducing an unfllled flexible type record possessing 
similar characteristics fo the composition of Ex- 
ample 1 and in addition possessing dequate 
flexibility. 

In this. composition a portion of the Vinsol bas 
been replaced by pacca and the plasti,cizer has 
been adjusted, to give satisfactory flow properties. 
"Halowax" (beta-chloronaphthalene) up to 
5 about 5 parts can be used fo replace a portion of 
the plasticizer. 
Example 3 
Parts 
Butvar 55-98 ............................. I00 
Vinsol ................................... 67 
Cumar V3 ................................ 3 
Carnauba wax ............................ 2/4 
Aluminum stearate ..... .__ ................ 
Lead stearate ............................. " 5 
Halowax 1013 ............................ . 7 
Carbon black .............................. 8 
Lesomite ...................  ............. 9,3 
This composition is suitable for producing fllled 
rigid type records possessing characteristics sire- 
flar fo that of Example 1 except that the mold- 
ing cycle fs about 20 seconds longer. Increasing 
the Vinsol fo 80 parts or the addition of 4 parts of 
plasticizer will adjust the molding cycle to about 
74 seconds. 
Example 4 
Parts 
Butvar 25-98 .............................. I00 
Vinsol ............................. = ...... 40 
Para-cumarone indene resin V3 ........... 3 
Carnauba wax ............................ 
Aluminum stearate ........................ 2½ 
Pb stearate .............................. 5 
I-lalowax 1013 ............................ 
Carbon black __= .......................... 8 
Lesomite ........ = ......................... 93 
This is an example of a composition suitable for 
producing filled rigid type records possessing char- 
acteristics simflar to that of the previous exam 
ple in which certain changes in formulation have 
been made fo take care of differences in the .re- 
fractory nature of the polyvinyl acetal resin used. 
Example 5 
Parts 
Butvar 55-98 ............. : ............... 100 
Vinsol ................................... 25 
Yacca ................................... 25 
Carnauba wax ............................ 1 
Ceranova wax ............................ 1 
I-lalowax 1013 ............................ 5 
Lead stearate ............................. 5 
This molding composition is suitable for pro- 
ducing unfilled flexible type records possessing 
characteristics similar fo the composition of 
ample 2. 
Example 6 
Parts 
Butvar 55-98 ............................. 100 
Vinsol 25 
Yacca gum ................................ 25 
Carnauba wax ............................ 1 
Ceranova wax ............................ 1 
Halowax 1013 _ .......................... " 5 
Lithium stearate .......................... 5 
This example is simflar fo Example .5 except 
that the lead stearate is replaced by lithium stear- 
are which gives an increased form stabflity to the 
exten of about 5 ° C. 
The moldng compositions prepared with the 
polyvinyl acetal resins are of considerably lower 
density than those prepared, for example, ith 
shellac or "Vinylite" (a co-polymer of vïnyl ace- 
rbe5 tare and vinyl chloride), because of the relgtively 
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"Itï nity of th'e cëtïi rei, Thu; for C- 
mpe, iyinyl bui'al has a denslt of about 
i.ï0, plyçinyi acëtai ëf "about 1.17, and poIyvyl 
-florI of abbut 1:22. PlonoErph recërds and 
"ëthêr rticle maufactured with,-for example, 
the polinyl acetal resin, are cnëquently of 
lower weight than ff]ose ruade with shelIac or 
V]ie, and this wetght advantage is of the 
0rder of 20-30 or more in comparison with rec- 
Ords-ruade from other resi. 
Beoeuse of the unual srenh and stiffneSs 
o the molded dcs manacted ith .the 
.fraozy. polinyl acetaI resins, considerably 
ter phonograph records can be mnuac 
tured r0m my improved molding coositio 
uch -s those heinabove set out than those now 
arly pr0duced. us records hang a thick- 
ness of about 40 mils or less itead of the usual 
90 mfls, e entCy prcticl. Such rCÙrds, de- 
Spfte their fliuness, haw adeuaè srenh to 
rëgist sh0ck and impact, incIuig the impact of 
he onê-arm and-néedle in automatic phono- 
.rap. For aUt0mafic macliines wl]ich are ë- 
ined for use with records of standard thick- 
ness, a record ruade with the comsiti0ns of the 
present invention may e provided with a c- 
.ulr central region and a peripheral region of 
h .usl thickess, while the intermediate an- 
nular sectiou may bave a thickness of the Order 
ëf about 40 .mi-ls, the flee dîfferent areas bein 
d by appropriately iclined sections. 
OEt w-fil e seen rom the oreg0ig that I 1lave 
prov-ied .se-uorm and homogeneous mo]ing 
omosttie of oed flowing propertis Whën hët 
 bUt-of a hily satisfactory degree Of fofm 
flity when eold and of high impact .and tesfle 
trgth» ¢ombied with good surface qualifies 
lu à .phónoaph record, rom highly refractory 
.]Finyl acetal-resi, and bave thereby ruade 
.possible : employ .these relativy expensive res- 
is  produce réiaively cheap molding compo- 
sitions. So -far as I ara aware, OE ara the flrst fo 
utfiïZe these refractory aCetal ress, which cost 
no more than the ]wer viscosi resins having 
h desired hot flow propeies, but which are 
ch stronger and ougher than the lower vis- 
"sttF restns, in a molding composition for 
heát «-nd pressure .molding of phonograph rec- 
brds. Where tf bas been the praCfice 
in the art.of molding, and particularIy in thè :art 
Of molding phonograph recórds, to ùse a resin 
binder which itself bas adequate fl0w properties 
a-t the .motding temperate, the composition of 
the .present -invention embodies a non-flowing 
esi whlh by n .iexpei.ve addition (Vin- 
s0i) bas imparted thereto satisfactory fluidity at 
the moldg temperatures. In consequence, the 
usual biscuit of small diameter can be employed 
nd during the molding will flow readiIy fo the 
ripherY of the phonograph record mold. e 
/ighly satiSactr0Y resuits obtained with the brit- 
¢ïe Vinsol are all the more sprising in view of 
he fact hat tests have shown that phenol-form- 
aldehyde resins, incIuding hose moded with 
ros, and Manfla Copal when compounded, for 
exampïe, h ormvar, gave weak molded 
t:tClë, WtlWêfl]er maeril re'dced thé sften- 
]h' bint o tatly..Phn0grph records ruade 
With my impr0ved comsitio bave a higher 
softeng .point than the kn0 hellac rcords, 
d /at thWamWtireWa hîhC trëng], while 
posï CùRÂIY goo hot flw prbpertiës. 
If iil alé bé ncted tl]at the -terat0ry poly- 
v-F1 cëtl .reins are ruade êasflY fl0win t 
dloeng mpertures wihot the aid 0f rela- 

.ive]y.-]rEë mount of ptatiizr. The usé 
]re amouris of ptasticizërs i enerally u- 
esirabla as they rebute sriousIy the form sta- 
bflity and considerabIy increase warp. Highly 
 plasticized molded articles aIso tCd to bcome 
'unmolded," tht i, ne edges and crvices nd 
 b destroyed or bcome oblitèratd. In 'the 
comp0gfions et tha presnt invention the Vinsol, 
wïth or WithoUt cerène, yacca and other addi- 
10 tions prOvids sucient fluidity at moldin tm- 
pertUr so s to mak the  of rlativly large 
amoun of plasticïr necessary. 
i claire: 
1. A boat and presUre-moldsJble compositin 
15 suital for the manuaCtUr of ht and prs 
sure-molded phonoraph records, and cmpring 
a Eorm mixte o (i) a tough and horny 
lvin acetal resin obtained frein a polyvinyl 
atate, of a viscosity of ai least  centipoisS 
20 çmeasured at 20  C. in a benzene solution con- 
taining $6 grains of the polyvinyl acetate peï" 
lïter), and hydrolyzed to the extent of at 
80%, followed by reaction wifl] an aidehyde, (2) 
 bout 25% to 125% by weight, based on 
5 veight of said resin, of a petroleum ydrocarbon- 
insoluble, aromatic hydrocarbon-soluble, resinous 
.pine wood extract, (3) about  te 15%, based 
on the weight of the acetal resin, of a metal 
and (4) a small proportion of wax, said cetal 
0 resin laving-a bicher softening point than said 
pine wood extraCt and such softening int bein 
reduced by he pine wood extract. 
2. A composi.tion as dened in claire 1 wherein 
the acetal resin is a poIyinyl formal resin. 
$ 3. A composition as deflned in claire 1 wherein 
the aoetal resin is-a pOvinyl for.mal resin ob- 
tained frein a polyviuyl acetate of a viscosity of 
about 15 centipoises and hydrolyzed  the extent 
of about 5%. 
4 4. A composition as defined in claire 1 wherein 
he aceal resin is an acetalehyde polinyl 
acetal rei.n obtained rom a polinyl acetat 
having a viscosi of at least 25 centip0ises 
-hydrolyzed to the extent o at least 90%. - 
4 5. A comsition as defined.in claire 1 wheri 
the motel soap is lithium .stearate. 
6. A heat and prse-moldable composition 
suitable fer the manufacture of heat and 
sure-moled phonograph records,-and comprisiu 
$0 a iferm mixture of a tough and hony 
vinyl acetal resn obtained frein a pelyviuyl 
acetate o a viscosity o at least  cntipoises 
(measured at  C. in a benzene solution con- 
taining 86 g.zams of the polyvinyl acetate per 
 lier) and hydrolyzed to the extent of at least 
80%, fllowed by reaction with an aldehye. 
about 25% to 125%» based on the weight of said 
resin, of a perÇleum hyocarn-insolub]e, aro- 
matic hydrocarbon-soluble, resinous pine wccd 
0 extract, said acetal resin having a higher soften 
ing point than the pine wood extract, and 
quantity of an inorganic filler at least .bout 
equal te the weight of the acetal resin. 
. A composition as defined in claire 1, includ- 
6G ing approximately 5 to 30 parts of a plasticizer 
based on the weight of the aceta] resin, and yacCa 
m in an amount sucient te formstabilize 
the composition. 
8. A composition as defined in claire 6, w.herein 
 the acetal resin is a polyvinyl formal resin ob - 
taine ïrm a polyvinyl acetate of a viscosity cï 
about 15 centipbiss and hydrolyzed to the extent 
of about 95%. 
9. A compoiti0n as define in claire 6, wherein 
¢ the acetal resin is an acetaldehyde polyl 



2»599»570 

13 
acetal resin obtained from a polyvinyl acetate 
having a viscosity of at least 25 centipoises and 
hydrolyzed to the extent of at least 90%. 
10. A composition as deflned in claim 6, includ- 
ing a parting agent, in the form of lithium 
stearate. 
11. A heat and pressure-molded phonograph 
record having the sound groove molded therein 
and prepared from a composition as deflned in 
claire 1. 
12. A heat and pressure-molded phonograph 
record having the sound groove molded therein 
and prepared from a composition as deflned in 
claim 3. 
13. A heat and pressure-molded phonograph 
record having the sound groove molded therein 
and prepared from a composition as deflned in 
claim 6. 
14. A heat and pressure-molded phonograph 
record having the sound groove molded therein 
and prepared from a composition as deflned in 
claire 8. 
GEO1GE F. 1VIETZ. 
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